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BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] The present invention generally relates to a method of forecasting of the number 
of critical parts that will be required to produce a line of products. A key feature of the invention 
is the exploding of purchased complete assemblies which allows a precise forecast of the content 
(components) within the assemblies. These content forecasts are provided to component vendors 
that provide these components to the assembly vendors. 

Description of the Related Art 

[0002] In today's high technology manufacturing environment, each product produced 
comprises hundreds if not thousands of individual components purchased from almost as many 
suppliers. In addition, it is very common for one component to be shared by a number of 
different products. 

[0003] One constant problem faced by manufacturers is estimating the correct number of 
components to buy, especially considering that many components are shared between different 
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machines and that each component may easily be substituted with different but similar 
components. For example, when manufacturing personal computers, it is common to utilize hard 
disks as storage devices. It is common to use the same hard disk in a variety of finished 
products. In addition, while one hard disk from a specific manufacturer may be preferred, other 
5 similar hard disks may be substituted without affecting the quality of the final product. 

[0004] Another issue associated with correctly estimating the number of different 
components required to produce today's devices relates to the bargaining power a buyer may 
present depending upon the volume of products they desire to purchase. Generally, as a greater 
volume is purchased, the price per unit decreases. Therefore, it is important for organizations to 
1 ; C| identify situations where they can purchase items in high volume so as to reduce their per unit 

rn cost. 

Ly [0005] A corporate procurement department may purchase millions of assembly and 

iS _ component parts each year to support it's manufacturing businesses. Based on this high volume 
] fi activity, the corporation can force much leverage to gain price breaks. In order to gain these 
ljljj price breaks, the company must be able to accurately forecast its intentions to buy parts. The 
higher the volume, the better the price break. 

[0006] Therefore, there is a need for an automated system that allows a manufacturer the 
ability to purchase only the components that are required, and to take advantage of volume 
buying whenever possible. The invention below describes such a system that is user friendly and 
20 effective. 
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SUMMARY OF THE INVENTION 



[0007] In view of the foregoing and other problems, disadvantages, and drawbacks of the 
conventional component ordering systems, the present invention has been devised, and it is an 
object of the present invention to provide a structure and method for an improved component 
ordering/forecasting system. 

[0008] In order to attain the object(s) suggested above, there is provided, according to one 
aspect of the invention, a method of forecasting the demand for components used to manufacture 
different devices (end items), he method determines a production quantity of each device 
planned to be manufactured and analyzes each of the devices to produce an exploded list of 
purchased complete assemblies. This list of purchased complete assemblies required to 
manufacture the devices, is then multiplied by the list of components required for each purchased 
complete assembly, to determine the total volume of each component. The method then identifies 
components as having a level of supply insufficient to meet demand and having no available 
substitute component and calculates a volume of each component required to manufacture the 
purchased complete assemblies. 

[0009] The process of determining a production quality comprises forecasting sales 
volumes for each of the device and subtracting available inventory of the devices from the sales 
volume. The devices may share one or more of the components. Further, the invention identifies 
substitute components that can be used in place of identified components. 
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[0010] The invention provides the ability to play "what if scenarios and turns off all the 
optional parameters and only utilizes the minimal required parameters (min profile) for the MRP 
(materials requirement planning) explode process. The min profile process provides the users 
with a better understanding of the effects of machine build plan changes or parameter changes on 
components lower in the BOM (Bill of Material) structure. 



BRIEF DESCRIPTION OF THE DRAWINGS 



[0011] The foregoing and other objects, aspects and advantages will be better understood 
from the following detailed description of a preferred embodiment(s) of the invention with 
reference to the drawings, in which: 

[0012] Figure 1 A is a schematic diagram showing the relationship between sales 
forecasts, production items and components; 

[0013]Figure IB is a schematic diagram of components making up assemblies; 

[0014] Figure 2 is a flow diagram illustrating a preferred method of the invention; 

[0015] Figure 3 is a table describing forecasting sales volumes; and 

[0016] Figure 4 is a hardware embodiment of a computer system for executing the 
invention. 
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DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS OF THE INVENTION 

[0017] As mentioned above, corporate procurement department may purchase millions of 
assembly and component parts each year to support it's manufacturing businesses. Based on this 
5 high volume activity, the corporation can force much leverage to gain price breaks. In order to 
gain these price breaks, the company must be able to accurately forecast its intentions to buy 
parts. The higher the volume, the better the price break. 

[0018] Corporations often out-source the construction of assemblies to external 
rfj organizations (that are referred to herein as "assembly vendors") in order to reduce costs. The 
1 Qj assembly vendors in turn purchase e components from component manufacturers (that are 
referred to herein as "component vendors"). Conventional planning programs treat the 
assemblies purchased from assembly vendors as individual components (e.g., non-divisible 
j*g units). This invention allows purchased complete assemblies to be exploded through its bill of 

material to determine the component volumes. This process then aggregates the component 
15 volumes from different purchased complete assemblies and the resulting information is provided 
to the procurement organization, as well as the component vendor and the assembly vendor. This 
enables the assembly vendor to reduce his cost for the assembly based on the volume discount 
that the assembly vendor can now get from the component vendor. In other words, the invention 
first determines production quantities of devices planned to be manufactured. Next, the 
20 invention explodes each of the devices into first level components to generate required first level 
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component volumes. The first level components can include some assemblies. The invention 
multiplies the first level component volumes for each device by a corresponding production 
quantity to determine a total volume of first level components that are required. This total 
volume of first level components may include assembly volumes. Next, the invention explodes 
5 each of the assemblies into assembly components to generate required assembly component 

volumes for each assembly. Also, the invention multiplies the assembly component volumes for 
each assembly by a corresponding assembly volume to determine a total volume of assembly 
components required. Then, the invention can provide the total volume of assembly components 
required to assembly component manufacturers. 
1# [0019] The inventors determined that even larger volume price discounts can be obtained 

S if the MRP calculates the demand for the individual components that make up multiple 
Q assemblies (e.g., the assembly components). By using such information, volume pricing 
« discounts can be obtained from the component vendors. These volume pricing discounts can be 
W passed on to the assembly vendors and translated into reduced assembly prices. As explained in 
lS greater detail below, an important feature of the invention is that it explodes the assemblies to 

determine individual component demand that can be used to obtain volume price discounts of the 
various components that make up an assembly, thereby making the assemblies less expensive. 
Thus, with the invention, the corporation can purchase assemblies at lower cost if it can forecast 
and leverage the component content within the assembly and gain price breaks from the 
20 component vendors for the benefit of the assembly vendors. 

[0020] The invention provides a function within a Part Requirements Planning (PRP) 
engine, which explodes assemblies and reports the component demand directly to the component 
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vendors. This invention achieves an advantage by saving money on components that make up 
completed assemblies. 

[0021] Figure 1 A illustrates one embodiment of the invention that provides such a 
forecast. More specifically, in item 100, the sales forecasts are made for different items that are 
manufactured. The calculation of the forecast in item 100 is performed by collecting sales 
orders, projections, and historical trends to estimate the individual demand for each item that will 
be manufactured. As shown in Figure 1 A, this translates to production quantities for different 
finished production items (e.g., computers, portable electronic devices, etc.) such as items A-C 
(110-112). 

[0022] Each of the items is made up of a number of components 121-127, some of which 
may be assemblies. Some of the components are used by more than one item. For example, 
component 3 (123) is shared by item A (1 10) and item C (1 12). In addition, some items are 
acceptable substitutes for other items. For example, component 5 (125) is an acceptable 
substitute for component three (123) as indicated by the dashed lines in Figure 1 A. 

[0023] Figure IB illustrates three of the components 125-127 (components 5-7) in greater 
detail. In this example, these components are assemblies 125-127 that are each made up of 
assembly components 50-53. As shown in Figure IB, the explode process determines that 
assembly 125 includes one each of components 50-53. Assembly 126 includes three of 
component 50 and two of component 52. Assembly 127 includes one component 52 and one 
component 53. 

[0024] An important aspect is that the invention performs the explode process on the 
assemblies that are manufactured by a different entity or entities (e.g., the assembly vendor(s)). 
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This allows the assembly vendors to obtain higher volume price discounts than they could on 
their own. For example, each of the assemblies 125-127 could be manufactured by a different 
assembly vendor. Each assembly vendor may purchase a component (e.g., component 52) from 
the same component vendor. However, because each individual assembly vendor is purchasing 
5 on their own, they will each purchase a lower volume of component 52 when compared to the 

volume of component 52 that all three assembly vendors will purchase combined. By purchasing 
the component 52 individually, the assembly vendors individually receive a lower volume 
discount. This translates into higher costs for each of the assemblies 125-127. 

[0025] To the contrary, with the invention, the manufacturing corporation (which is the 
1^3 final consumer of the assemblies 125-127) can provide information to the non-related, external 
"n component vendor (e.g., a different manufacturer) regarding the volume of component 52 that 
id will be purchased. This information allows the three different assembly vendors to pad their 
resources and each purchase the component 52 from the selected component vendor and each 
; a H obtain the volume pricing discounts based upon all the components 52 that will be utilized in 
lS each of the different assemblies 125-127. 

[0026] As mentioned above, conventional planning programs only perform analysis on 
components that the manufacturing corporation will purchase (e.g., raw materials, manufactured 
components, assemblies, etc.). Therefore, conventional planning programs do not explode the 
components that make up assemblies purchased from external sources (e.g., from assembly 
20 vendors). As a result, conventionally the assembly vendors could not take the advantage of the 
volume pricing discounts that are available with the invention. In other words, the invention 
allows different external assembly vendors to combine their purchasing power to purchase 
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components that will make up the assembly at lower prices (through higher volume pricing 
discounts). 

[0027] An operational aspect of the invention is shown in Figure 2 in flowchart form. As 
shown in item 200, the sales demand for each item 1 10-1 12 is predicted, as discussed above. 
Also, the invention explodes the items (in item 202) to break each item down into its constituent 
components 121-127. 

[0028] In item 204, the invention forecasts the demand for each component 121-127, and 
assembly component 50-53. In one embodiment, this simply involves multiplying the sales 
forecast (for each item 110-112 that the component 121-127 will be included in) to determine the 
total number of each component 121-127 that will be needed to manufacture the forecasted 
number of items 110-1 12. In addition, the invention also determines what 
components/assemblies the corporation has in inventory and reduces the forecasted component 
demand 204 by the amount of items in inventory. Similarly, if substitute components/assemblies 
are available in inventory, they can also reduce the forecasted component demand for a given 
component. 

[0029] Referring again to Figure 2, after determining the demand for different 
components, the invention determines the available supply of each component by reviewing 
information of available inventory information from various suppliers regarding previous quotes 
on their ability to provide each component. When the demand for a given component exceeds 
the supply of that component (and no ready substitute exists for the component) then the 
component is classified as a "critical" component in item 208. By identifying critical 
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components, the invention alerts the procurement operations of the corporation that particular 
attention must be paid to ensure adequate supply of the critical components. 

[0030] Figure 3 illustrates the operation of the MRP explode process with reference to 
one of the items shown in Figure 1 A (e.g., item A). The sales forecasts for a particular item is 

5 shown in the first row and illustrates the various sales that are expected during weeks 1-6. 

Through the entire 6 week period, the total sales forecast for that item totals 2,150. By exploding 
the sales forecast for a particular component included within the item in the first row, the demand 
for a given component would also be known on a weekly basis and in total. The demand value 
for this component would be added to other demand values for that component, if different 
1 ; (§ products used that component. To the contrary, without the inventive min profile process, all 

rfl that is known is that a certain amount of the component is past due and another amount will be 

\d due at some time in the future. Therefore, as shown in Figure 3, the invention provides much 

« more detail than the conventional systems. 

.Hast, 

! 5 4 [0031] A representative hardware environment for practicing the present invention is 

llS depicted in FIG. 4, which illustrates a typical hardware configuration of an information 

handling/computer system in accordance with the subject invention, having at least one processor 
or central processing unit (CPU) 410. CPUs 410 are interconnected via system bus 412 to 
random access memory (RAM) 414, read-only memory (ROM) 416, an input/output (I/O) 
adapter 418 for connecting peripheral devices, such as disk units 41 1 and tape drives 413, to bus 
20 412, user interface adapter 419 for connecting keyboard 415, mouse 417, speaker 403, 

microphone 404, and/or other user interface devices such as touch screen device (not shown) to 
bus 412, communication adapter 405 for connecting the information handling system to a data 
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processing network, and display adapter 401 for connecting bus 412 to display device 402, A 
program storage device readable by the disk or tape units, is used to load the instructions which 
operate on the invention which is loaded onto the computer system. 

[0032] An important feature of the invention is that it considers the ability of one 
5 component to substitute for another component, as is shown with respect to components 123, 125 
in Figure 1 A. This ability allows the invention to potentially increase its volume purchasing, and 
thereby decrease the price paid per unit for a given components (item 209). For example, as 
shown in Figure 1 A, component 5 (125) is used in item B (1 1 1). In addition, component 5 (125) 
is a substitute component for component three (123) that is used in item A (1 10) and item C 
1# (112). The invention recognizes this potential substitution and to provide increased volume 
■tn discounts with respect to component 5 (125), the invention substitutes component 5 (125) with 
uj component three (123) and uses component 5 (125) in place of component three (123) in item A 
(110) and item C (112). 

;* ~ [0033] In addition, to make the component forecast more easily understood in actual 

ljij volumes, a "min-profile" technique is used to remove all ordering parameters, which tend to 
distort the actual needs with order sizes, minimums, maximums, etc. MRP (Materials 
Requirement Planning) programs use many explode parameters, such as leadtime, transit time, 
order sizing, etc. Leadtimes and Transit times offset the demands for all components, thus 
making their demand earlier in time to compensate for the time it takes to build and transport 
20 parts. These offset days, at multiple levels, will vary depending on the supplier location and type 
of transportation used, thereby more accurately tracking true demand and impact from top 
schedule changes. In addition, order sizing parameters group the demand at all levels to provide 
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an economical purchase quantity. A component's physical size as well as it's dollar value will 
affect the lot size quantities. Typically, large or high dollar parts will be packaged in smaller 
order size quantities, as the inventory costs are greater. When making a parameter change, many 
other variables are affected in determining the calculated parts requirements. 

[0034] Therefore, in one embodiment, the invention provides the min-profile feature to 
create the ability to play "what if scenarios. The min-profile feature provides the ability to turn 
off all the optional parameters, and only utilize the minimal required parameters (min-profile) for 
the MRP explode. The min-profile process provides the users with a better understanding of the 
effects of machine build plan changes or parameter changes on components lower in the BOM 
(Bill of Material) structure. This is done by reviewing the existing machine build plan dates and 
quantities 200, reviewing the total requirements (exploded through the structure) of a particular 
part number 202, changing the machine build plan quantities or another parameter, and reviewing 
the critical part number which was previously calculated. This allows the net quantity change to 
be more clearly understood. This is particularly important, for parts that are constrained or have 
excess inventory. 

[0035] Benefits which flow from the invention include a clearer understanding of demand 
churn, which is not a result of parameter settings or changes. Also, the invention allows for the 
procurement of price breaks, as a result of aggregate volume forecast for suppliers and an 
improved forecast validation technique, which increases forecast accuracy. More specifically, 
with the invention, the manufacturing corporation can provide information to the non-related, 
external component vendor regarding the volume of components that will be purchased from the 
component vendor. This information allows different assembly vendors to purchase components 
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from a component vendor at volume pricing discounts based upon all the components that will be 
utilized by each of the different assembly vendors. The improved forecast validation technique, 
also saves commodity managers time, reduces inventory at suppliers and manufacturing 
locations, and also allows manufacturing to be more responsive to customer orders. 

[0036] While the invention has been described in terms of preferred embodiments, those 
skilled in the art will recognize that the invention can be practiced with modification within the 
spirit and scope of the appended claims. 
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